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Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Washington  Mountain  Lake  Dike  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is 
included  at  the  beginning  of  the  report  I  have  approved  the  report  and 
support  the  findings  and  recommendation  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  action  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  'art  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperat  ,ig  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  o  the  report  has  also  been 
furnished  the  owner,  Commonwealth  of  Masi  ichusetts,  Division  of  Forests 
&  Parks,  100  Cambridge  Street,  Boston,  Mi  sachusetts  02202. 

Copies  of  this  report  will  be  made  avails  le  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 

Sincerely, 

j/Ajb 

Incl  MAX  B.  SCH EIDER 

As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 


WASHINGTON  MOUNTAIN  LAKE  DIKE 
MA  00319 


HOUSATONIC  RIVER  BASIN 
WASHINGTON,  MASSACHUSETTS 


Access  1  \  f 

DTIC  1,: 
Unare?<  •...  ..  > 
Just  If  . 

!  By - 

Dlstflbu*.  • 

Avail'll ; :  , 


Dlst  ' 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  REPORT 

MA  00319 
1-2-313-11 

Washington  Mountain  Lake  Dike 
Washington 

Berkshire  County,  Massachusetts 
Washington  Mountain  Brook  (Tributary 
of  the  Housatonic  River) 

November  2,  1979 

BRIEF  ASSESSMENT 

The  Washington  Mountain  Lake  Dike  is  located  in  the  watershed  of 
Washington  Mountain  Brook,  a  tributary  of  the  Housatonic  River,  approxi¬ 
mately  3.8  miles  upstream  of  the  confluence  of  Washington  Mountain 
Brook  with  the  Housatonic  River  in  Lee,  Massachusetts.  The  dike  is  an 
earth  embankment  695  feet  long  and  14  feet  high.  There  are  no  service 
spillway  structures,  outlet  conduits,  or  emergency  spillways.  A  dam 
consisting  of  an  earth  embankment  with  service  spillways,  outlet  conduit 
and  emergency  spillway  is  designed  to  impound  the  water  to  form  the 
lake  in  conjunction  with  the  dike.  The  dam  is  located  approximately 
3,500  feet  west  of  the  dike.  This  dam  is  the  subject  of  a  separate 
report. 

The  dike  is  owned  by  the  Commonwealth  of  Massachusetts,  Division  of 
Forests  and  Parks.  It  was  designed  by  the  Soil  Conservation  Service 
for  the  purpose  of  flood  protection  and  recreation  in  the  October  Mountain 
State  Forest. 

The  drainage  area  of  the  dike  is  1.3  square  miles  and  is  made  up 
primarily  of  rolling  hill  woodland.  The  dike  impounds  2635  acre-feet  at 
low  stage  but  has  a  maximum  impoundment  of  3,985  acre-feet  at  top  of 
dike.  The  dike  is  INTERMEDIATE  in  size  and  its  hazard  classification 
is  HIGH  since  significant  property  damage  and  loss  of  life  could  result 
in  the  event  of  a  dike  failure. 

The  dike  has  not  impounded  a  normal  pool  of  water  to  date  due  to  the 
existence  of  an  underground  telephone  cable  in  the  pool  area  which  is 
scheduled  to  be  relocated  in  the  near  future.  Some  flood  runoff  is 
impounded  periodically  but  eventually  released  through  the  pond  drain 
sluice  gate  at  llie  dam  which  to  date  has  been  left  open. 

The  test  flood  for  the  dam  is  the  Probable  Maximum  Flood.  The  peak 
inflow  for  this  flood  is  3,000  cfs.  Because  of  storage  and  the  spillway 
capacity  the  runoff  volume  will  be  contained  in  the  reservoir.  The 
reservoir  stage  would  be  at  elevation  1803  feet  (MSL). 

The  dike  was  found  to  be  in  GOOD  condition.  Remedial  measures  to  be 
undertaken  by  the  owner  include:  excavation  of  an  outlet  channel 
below  the  foundation  drain  outlet  to  allow  unrestricted  flow  from  the 
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foundation  drain  system,  clean  out  the  sand  and  gravel  from  the  culvert 
under  Navin  Road,  repair  top  surface  of  the  dike  to  prevent  further 
erosion  from  vehicle  traffic  and  develop  a  formal  written  emergency 
flood  warning  system. 

The  remedial  measures  outlined  above  should  be  implemented  within  two 
years  of  receipt  of  this  report  by  the  owner.  The  program  of  annual 
technical  inspections  should  be  continued. 


John  W.  Powers 

Massachusetts  Registration  23106 


This  Phase  I  Inspection  Report  on  Washington  Mountain  Lake  Dike 

has  been  reviewed  by  the  undersigned  Review  Board  members,  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recomended  Guidelines  for  Safety  Inspection  of 
Pams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


RICHARD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  MEMBER 

Geotechnical  Enqineerina  Branch 

Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED : 


Chlof ,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and 
railings  and  other  items  which  may  be  needed  to  minimize  trespass  and 
provide  greater  security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded. 
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As  part  of  their  hydraulic  and  hydrologic  design  calculations  for 
the  dam,  the  SCS  created  a  "Freeboard  Hydrograph"  and  routed  it 
through  the  reservoir  using  a  storage  router.  The  peak  inflow  is 
10,601.2  cfs,  which  is  8154.7  csm  on  a  1.3  square  mile  drainage  area. 
This,  as  compared  to  the  2300  csm  given  on  the  Corps  of  Engineers' 
"Maximum  Probable  Peak  Flow  Rates"  curve  assuming  rolling  topography, 
means  the  SCS  design  exceeds  the  Corps  of  Engineers  MPF  at  peak 
flow  period. 

The  SCS  storage  routing  results  in  a  peak  outflow  of  485  cfs,  with 
the  water  surface  at  1803+  feet  MSL,  1±  foot  below  the  dam  crest  and  5± 
feet  above  normal  pool.  This  analysis  assumes  a  starting  water  surface 
elevation  of  1797.98  (MSL). 

The  combined  spillway  capacity  is  788  cfs  with  water  level  at  the 
crest  of  the  dam. 

5.6  Dike  Failure  Analysis 

The  peak  outflow  that  would  result  from  the  failure  of  Washington 
Mountain  Lake  Dike  is  estimated  using  the  procedure  suggested  in  the 
Corps  of  Engineers,  New  England  Division's  "Rule  of  Thumb  Guidelines 
for  Estimating  Downstream  Dam  Failure  Hydrographs . "  The  procedure 
is  carried  out  with  dike  failure  occurring  when  the  water  surface  is  at 
the  top  of  the  dike  (1804.0  MSL). 

For  an  assumed  breach  width  of  40%  of  the  dam  length  at  half 
height,  the  failure  would  be  190  feet  wide.  The  resulting  flood  flow 
would  be  19,000  cfs.  Also,  because  it  is  assumed  that  the  breach  of 
the  dam  would  occur  during  a  flood  condition,  the  adjacent  drainage 
area  tributary  to  the  Washington  Mt.  Brook  will  contribute  flow  of  about 
18,000  cfs  at  the  downstream  impact  areas. 

Prior  to  the  dam  failure,  the  flow  of  18,000  cfs  will  result  in 
damage  to  five  bridges  and  not  more  than  two  homes. 

The  first  major  area  to  be  impacted  by  the  failure  would  be  three 
houses  and  a  bridge  about  16,000  feet  downstream  of  the  dike.  The 
bridge  is  on  Washington  Mt.  Road  and  the  houses  are  adjacent  to  the 
road  near  the  bridge.  The  attenuated  failure  flow  of  35,500  cfs  would 
create  a  stage  of  10.5  feet  above  the  brook  bed.  This  would  cause 
shallow  flooding  at  the  houses  but  with  the  narrow  reach  the  velocity 
would  be  high.  Thus,  there  is  a  potential  for  loss  of  life  and  extensive 
property  damage. 

The  next  area  to  be  impacted  by  the  failure  would  be  a  reach 
about  2000  feet  long  where  Washington  Mountain  Brook  parallels  Washing¬ 
ton  Mountain  Road.  At  the  end  of  the  reach  the  brook  passes  under  a 
bridge  on  Woodland  Road.  The  attenuated  failure  flow  of  34,700  cfs 
would  create  a  stage  of  5.5'  above  the  brook  bed. 

The  stage  would  cause  extensive  property  damage  to  the  seven 
houses  along  Washington  Mountain  Road  in  this  reach  and  potential  loss 
ot  life  because  of  the  high  velocity  flow  around  the  houses. 
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Downstream  from  the  confluence  of  the  tributary  with  Washington 
Mt.  Brook,  Washington  Mountain  Brook  runs  about  8,000  feet  before 
reaching  the  first  development,  three  houses  about  10  feet  above  the 
streambed.  The  brook  passes  under  Washington  Mountain  Road,  a 
lightly  traveled  road,  through  a  bridge  with  a  low  chord  10.6  feet 
above  the  streambed. 

For  the  next  2,000  feet  Washington  Mountain  Brook  parallels  Wash¬ 
ington  Mountain  Road  to  the  north,  until  the  brook  passes  under  Wood¬ 
land  Road.  Seven  houses  exist  from  5  to  10  feet  above  the  _>rook. 

The  bridge  on  Woodland  Road  has  a  low  chord  of  5.5  feet  above  the 
brook  bed. 

The  next  2,000  feet  along  Washington  Mountain  Brook  impacts  four- 
houses  and  a  house  trailer  that  are  less  than  10  feet  above  the  brook 
bed.  Also,  the  stream  passes  under  bridges  on  Washington  Mountain 
Road,  Mill  Street  and  a  railroad.  The  low  chord  of  the  bridge  on 
Washington  Mountain  Road  is  4  feet  above  the  brook  bed,  the  low'  chord 
of  the  Mill  Street  bridge  is  3.33  feet  above  the  brook  bed  and  the  low 
chord  of  the  railroad  bridge  is  10.5  feet  above  the  brook  bed. 

The  Drook  then  flows  a  few  hundred  feet  across  flood  plain  to  the 
Hcusatonic  River  which  has  a  drainage  area  of  about  240  square  miles 
above  the  point  of  confluence. 

3 . 5  Test  Flood  Analysis 

The  hydrologic  conditions  of  interest  in  this  Phase  I  investigation 
are  those  required  to  assess  the  dike's  overtopping  potential  and  its 
ability  to  safely  allow  an  appropriately  large  flood  to  pass.  This  re¬ 
quires  using  the  discharge  and  storage  characterisi  ics  of  the  structure 
to  evaluate  the  impact  of  an  appropriately  sized  Test  Flood.  The  ori¬ 
ginal  hydraulic  and  hydrologic  design  calculations  of  the  SCS  are  avail¬ 
able  t  or  the  dam . 

Guidelines  for  establishing  a  recommended  Test  Flood  based  on  the 
sice  and  hazard  classification  of  a  dam  are  specified  in  the  "Recommended 
Guidelines"  of  the  Corps  of  Engineers.  The  impoundment  of  between 
1,000  and  50,000  acre  feet  classify  this  dike  as  INTERMEDIATE. 

The  appropriate  hazard  classification  for  this  dike  is  HIGH  because 
ot  the  significant  economic  losses  and  potential  for  loss  of  more  than  a 
few  lives  downstream  in  the  event  of  dike  failure. 


As  shown  in  Table  3  of  the  Corps  of  Engineers1  "Recommended 
Guidelines,"  the  appropriate  Test  Flood  for  a  dam  classified  as  INTER¬ 
MEDIATE  in  size  with  a  HIGH  hazard  potential  would  he  the  probable 
maximum  flood  (MPF).  The  Maximum  Probable  Peak  Flow  Rate,  given  on 
the  Corps  of  Engineer's  curve,  assuming  rolling  tonography  is  2300 
C5M.  The  continuous  How  of  2300  cam  routed  through  the  reservoir 
re  wilts  in  an  outflow  which  does  not  exceed  the  combined  spillway 
can.icitv  .  Therefore,  the  dike  is  sale  from  over  topping. 


SECTION  5  -  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 


The  Washington  Mountain  Lake  Dike  is  a  Soil  Conservation  Service 
(SCS)  flood  control  and  recreation  dike  in  conjunction  with  a  dam, 
having  a  1.3  square  mile  drainage,  on  Washington  Mountain  Brook  in 
Washington,  Massachusetts.  The  dike  is  about  3.8  miles  upstream  from 
the  confluence  of  Washington  Mountain  Brook  and  the  Housatonic  River 
in  Lee,  Massachusetts. 

The  dike  itself  is  a  695  foot  long  earthen  embankment.  The  dike 
does  not  have  any  service  spillway,  conduit  or  emergency  spillway. 

5 . 2  Design  Data 

The  data  sources  available  for  Washington  Mountain  Lake  Dike 
include  the  Soil  Conservation  Service's  (SCS)  "Hydrology  and  Hydraulics" 
Design  Calculations.  These  calculations  include  Storage- Elevation  and 
Stage-Discharge  curves  for  the  dam ,  and  the  routing  of  storms  of 
various  magnitudes  through  the  reservoir.  These  calculations  are  dated 
1971  and  1972. 

Also  available  are  Soil  Conservation  Service  "As  Built"  plans  dated 
1973  and  174. 

The  SCS  established  the  elevation  of  the  low  stage  outlet  of  the 
dam  at  1797.98  feet  MSL.  The  elevation  of  the  high  stage  and  emer¬ 
gency  spillway  (1801.0  feet  MSL)  was  established  at  the  100-year  flood 
stage  in  the  reservoir.  The  tops  of  the  dam  and  dike  (1804  feet  MSL) 
were  set  slightly  above  the  highest  elevation  of  the  Design  High  Water 
(1,803.1  MSL). 

5 . 3  Experience  Data 

No  records  of  flow  or  stage  are  known  to  be  available  for  Washington 
-fUn  Lake  D  v”  and  Dike,  with  the  exception  of  debris  on  the 
upstream  slope  of  the  dam  indicating  the  maximum  level  reached  elevation 
17931  MSL. 

5 . 4  Visual  Observations 

The  dike  is  placed  at  a  drainage  area  divide.  Navin  Road  parallels 
the  toe  of  the  dike.  Downstream  of  the  dike  and  road  the  area  is 
shallow  sloping  in  a  southerly  direction  toward  a  tributary  of  Washington 
Mt.  Brook.  The  dike  is  about  2000  feet  northwest  from  the  tributary 
stream . 

The  tributary  stream  of  the  Washington  Mt.  Brook  flows  through  a 
narrow  channel  across  shallow  sloping  land  about  2000  feet  to  Washington 
M  t .  B roo k . 
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SECTION  4  -  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

No  written  operational  procedures  are  available  for  this  dike. 

4.2  Maintenance  Procedures 


An  annual  inspection  is  made  by  the  Soil  Conservation  Service  and 
recommendations  resulting  from  this  inspection  are  implemented  by  the 
Commonwealth  of  Massachusetts  Division  of  Forests  and  Parks  (see 
copies  of  inspection  reports  in  Appendix  B). 

4.3  Evaluation 


There  is  need  for  an  improved  routine  maintenance  program  as 
evidenced  by  the  deficiencies  noted  during  the  visual  inspection  (see 
Section  3.2). 

A  formal,  written,  downstream  emergency  flood  warning  system 
should  be  developed  for  this  dike. 


3.2  Evaluation  .  j 

The  dike  is  generally  in  good  condition.  The  foundation  drain  and 
surface  drainage  systems  in  poor  condition.  The  potential  problems 
noted  during  the  visual  inspection  are  listed  below: 

1)  The  foundation  drain  is  submerged/buried  at  the  outlet. 


2)  The  drainage  culvert  under  Navin  Road  is  2/3  plugged  with 
sand  and  gravel. 

3)  There  is  excessive  vehicular  traffic  on  the  top  of  the  dike. 


4)  Surface  drainage  is  poor  just  east  of  and  at  the  easterly  end 
of  the  dike. 


SECTION  3  -  VISUAL  INSPECTION 


Findings 

( a )  General 

The  Washington  Mountain  Lake  Dike  was  in  GOOD  condition  at 
the  time  of  the  inspection. 

(b)  Dam 

1)  Earth  Embankment  (see  photo  #1 ,  2,  3,  4,  5,  6  and  7) 

The  top  of  the  dike  has  been  traveled  upon  by  vehicles 
and  wheel  ruts  have  developed.  The  ruts  contain  rainwater 
and  continuous  use  as  a  road  has  caused  erosion. 

The  foundation  drain  outlet  located  to  the  right  of  the 
culvert  under  Navin  Road  is  a  4"  AC  pipe  and  is  buried 
about  12"  deep  in  mud  due  to  sediment  deposits;  these  sediment 
deposits  result  from  the  lack  of  an  outlet  channel  for  the 
foundation  drain  outlet;  the  source  of  the  deposits  could  not 
be  determined  due  to  the  submerged/buried  condition  of  the 
inlet. 

The  culvert  under  Navin  Road  is  about  2/3  plugged  with 
sand  and  gravel. 

The  riprap  slope  protection  was  in  good  condition.  No 
seepage  was  noted  during  the  inspection. 

There  is  some  vegetation  growing  in  the  downstream 
drainage  channel. 

Poor  surface  drainage  was  noted  just  east  of  an  at  the 
easterly  end  of  the  dike. 

2)  Emergency  Spillway  Not  applicable 

(c)  Appurtenant  Structures  -  Not  applicable 

The  dike  is  not  provided  with  any  service  spillways,  conduits 
or  emergency  spillways. 

(d)  Reservoir  Area  (See  Photo  114) 

The  shore  of  the  reservoir  is  shallow  sloping  and  is  stable. 

(e )  Downstream  Channel 

The  downstream  channel  is  a  broad  swampy  area  passing  over 
a  shallow  sloping  hillside. 


■■ 

.  • 
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SECTION  2  -  ENGINEERING  DATA 


2. 1  Design  Data 

Design  data  available  from  the  Soil  Conservation  Service  are  hydro- 
logic  and  hydraulic  computations,  structural  computations,  a  geological 
report,  soil  laboratory  test  results,  and  embankment  slope  stability 
analysis  computations.  This  data  was  reviewed  and  found  to  be  substan¬ 
tially  correct  arid  valid.  Therefore,  it  was  used  extensively  in  the 
computations  presented  in  Section  5  and  Appendix  D  of  this  report. 

2.2  Construction  Data 


"As  built"  plans  are  available  for  this  dike  and  show  good  agree¬ 
ment  with  the  design  plans  and  the  visual  inspection.  Records  show 
the  top  of  dam  and  dike  elevations  to  be  the  same  (1,804.0  MSL). 

Because  of  the  remoteness  of  the  dam  and  dike  from  each  other,  the 
elevations  of  the  tops  were  not  verified  in  the  field. 

2 . 3  Operational  Data 

No  operational  data  is  available  as  the  dike  does  not  accomplish 
any  type  of  regulationg  and  as  of  this  date  does  not  impound  a  normal 
pool  of  water. 

2.4  Evaluation  of  Data 

(a)  Availability 

Sufficient  data  is  available  to  permit  an  evalution  of  the  dike 
when  combined  with  findings  of  the  visual  inspection. 

(b)  Adequacy 

There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dike  safety  when  combined  with  the  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Validity 

Since  the  observations  of  the  inspection  team  generally  confirm 
the  available  data,  a  satisfactory  evaluation  for  validity  is  indicated. 
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c)  Emergency  spillway:  242 

4)  Test  flood:  Less  than  262 

5)  Top  of  dike:  262 

(g)  Dike 

1)  Type:  Earth  embankment  with  riprap  slope  surface 
protection  and  earth  cutoff  trench. 

2)  Length:  695  ft. 

3)  Height:  15.5  ft. 

4)  Top  width:  12  ft. 

5)  Side  slopes:  Upstream:  3  to  1 

Downstream:  2.5  to  1 

6)  Zoning:  Sand,  silty  with  gravel  and  boulders 

7)  Impervious  core:  None 

8)  Cutoff:  Variable  width,  earthfill 

9)  Grout  curtain:  None 

(h)  Diversion  and  Regulating  Tunnel  Not  applicable 

(i)  Spillways :  Not  applicable 

1)  Type: 

a)  Principal  spillway:  Not  applicable 

b)  Emergency  spillway:  Not  applicable 

2)  Length  of  weir:  Not  applicable 

3)  Crest  Elevation  (ft.  above  MSL): 

Not  applicable 

4)  Gates:  Not  applicable 

5)  Upstream  channel:  Reservoir 

6)  Downstream  channel:  Broad  swampy  channel  through 

gor.Uy  sloping  hillside. 


(j )  Regulating  Outlet 

Not  applicable.  No  regulating  outlets  are  provided  on  the 


5)  Full  flood  control  pool:  1801± 

6)  Spillway  crest:  N/A 

7)  Design  surcharge  -  1803.1 

8)  Top  of  dike  -  1804 

9)  Test  flood  surcharge  -  1803 

(d)  Reservoir 

1)  Length  of  normal  pool:  4,000±  ft. 

2)  Length  of  flood  control  pool:  4,400±  ft. 

3)  Length  of  emergency  spillway  crest  pool:  4,400±  ft 

4)  Length  of  pool  top  of  dike:  4,500±  ft. 

5)  Length  of  test  flood  pool:  less  than  4,500±  ft. 

(e)  Storage  (acre  feet) 

1)  Normal  pool:  2635 

2)  Flood  control  pool:  3320  (spillway  crest  at  dam) 

3)  Dam  spillway  crest  pool  (Dike  impoundments  at  dam 
spillway  elevations): 

a)  Low  stage  inlet:  2,635 

b)  High  stage  inlet:  3,320 

c)  Emergency  spillway:  3,320 

4)  Top  of  dike:  3,985  (Base  of  dike  to  crest) 

5)  Test  flood  pool:  3,735 

(f)  Reservoir  Surface  (acres) 

1)  Normal  pool:  224 

2)  Flood  control  pool:  242 

3)  Dam  spillway  crest  pool: 

a)  Low  stage  inlet:  242 

b)  High  stage  inlet:  242 


(i)  Normal  Operating  Procedure 


The  dike  has  no  regulating  facilities;  impoundment  levels  l..  c 
controlled  at  the  dam . 

The  Washington  Mountain  Lake  Dam  is  designed  to  be  normally 
self  regulating.  The  pond  drain  gate  would  be  operated  only  as 
part  of  infrequent  maintenance  checks.  At  the  time  of  this  inspection, 
the  gate  was  open  to  preclude  impoundment  of  water. 

1 . 3  Pertinent  Data 

(a)  Drainage  Area 

The  drainage  area  for  this  dike  covers  approximately  1.3 
square  miles.  It  is  made  up  primarily  of  rolling  hill  woodland. 

(b )  Discharge  at  Dike  Site 
1 )  Outlet  Works 


The  dike  is  not  provided  with  any  outlet  works.  The 
dam  is  provided  with  service  spillways,  conduit  and  an  emer 
gency  spillway. 

2)  Maximum  Known  Flood 


There  is  no  data  available  for  the  maximum  known  flood 
at  this  dikesite.  Signs  of  debris  on  the  dam  embankment 
indicate  that  the  water  surface  has  been  as  high  as  elevation 
1793.0  (MSL) . 


3) 

Unqated  Spillway  Capacity  at  Top  of  Dam  -  N/A 

4) 

Unqated  Spillway  Capacity  at  Test  Flood 

-  N/A 

5) 

Gated  Spillway  Capacity  at  Normal  Pool 

-  N/A 

6) 

Gated  Spillway  Capacity  at  Test  Flood  - 

N/A 

7) 

Total  Spillway  Capacity  at  Test  Flood  - 

N/A 

Elevation  (feet  above  MSL,  NGVD) 

1) 

area 

Streambed  at  toe  of  dike.  There  is  no 
Original  grade  at  toe  of  dike  is  1790±. 

stream  through 

2) 

Bottom  of  cutoff:  1,783±. 

3) 

Maximum  tailwater:  Not  applicable. 

4) 

Recreation  pool:  1798± 
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(c)  Size  Classification 


The  dike's  maximum  impoundment  (computed  to  the  top  of  the 
dike)  of  3,985  acre  feet  places  it  in  the  INTERMEDIATE  size  category 
according  to  the  Corps  of  Engineers'  Recommended  Guidelines. 

(d)  Hazard  Classification 


The  hazard  potential  classification  for  this  dike  is  HIGH  be¬ 
cause  of  the  significant  economic  losses  and  potential  for  loss  of 
life  downstream  which  may  occur  in  the  event  of  dike  failure. 

There  is  a  high  potential  for  severely  damaging  about  twelve  (12) 
homes  with  possible  loss  of  more  than  a  few  lives,  as  well  as  four 
road  bridges,  one  railroad  bridge,  and  a  secondary  road. 

(e )  Ownership 

The  Washington  Mountain  Lake  Dike  is  owned  by  the  Common¬ 
wealth  of  Massachusetts,  Division  of  Forests  and  Parks,  100  Cambridge 
Street,  Boston,  Massachusetts.  They  can  be  reached  by  telephone 
at  617-727-3180. 

(f )  Operator 


The  operation  of  the  Washington  Mountain  Lake  Dike  is  con¬ 
trolled  by  the  Commonwealth  of  Massachusetts,  Division  of  Forests 
and  Parks.  The  regional  office  responsible  for  the  dam  is  as 
follows: 

Commonwealth  of  Massachusetts 
Division  of  Forest  and  Parks 
Pittsfield  State  Forest 
Cascade  Street 
Pittsfield,  Massachusetts 

Mr.  Douglas  G.  Poland  is  the  Regional  Supervisor.  The 
telephone  number  is  1-413-442-8992. 

(g)  Purpose  of  the  Dike 


The  Washington  Mountain  Lake  Dike,  in  conjunction  with  the 
dam,  is  designed  to  form  a  multiple  purpose  recreation  pool  and 
flood  water  storage  to  reduce  downstream  flooding  from  the  upstream 
drainage  area.  Stored  water  is  gradually  released  through  low  and 
high  level  inlets  of  the  principal  spillway  at  the  dam. 

(h)  Design  and  Construction  History 

The  Washington  Mountain  Lake  Dike  was  designed  by  the  U.S. 
Department  of  Agriculture,  Soil  Conservation  Service.  The  dike 
was  built  under  the  Watershed  Protection  and  Flood  Preventin  Act 
by  the  Massachusetts  Department  of  Natural  Resources,  which  is 
currently  the  Department  of  Environmental  Management,  the  Massa¬ 
chusetts  Water  Resources  Commission,  the  Berkshire  Conservation 
District  and  the  Town  of  Lee,  Mass. 
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State  Rt.  20  to  Becket  Road,  Becket  Road  to  Tyne  Road,  Tyne 
Road  to  Yokum  Pond  Road,  Yokum  Pond  Road  to  County  Road, 
County  Road  to  Lenox-Whitney  Place  Road  and  Lenox-Whitney  Place 
Road  to  West  Branch  Road.  The  dike  is  shown  on  USGS  East  Lee, 
Massachusetts  quadrangle  at  approximately  coordinates  N-42°-21.1', 
W-730-11.4'.  (See  location  map  on  page  v).  Also,  see  Page  B-13 
and  B-14. 

(b)  Description  of  Dike  and  Appurtenances 

The  dike  consists  of  an  earth  embankment  with  an  earthfill 
cutoff  trench  below  the  embankment.  The  length  of  the  embankment 
is  695  feet.  There  are  no  spillways  at  or  around  the  dike.  An 
earth  embankment  dam  having  service  spillways,  conduits  and 
emergency  spillway  impounds  water  in  conjunction  with  the  dike 
and  records  indicate  that  the  tops  of  the  dam  and  dike  are  at  the 
same  elevation.  The  dam  is  the  subject  of  a  separate  report 
(Washington  Mountain  Lake  Dam,  MA  00318). 

1)  Embankment  (See  pgs.  B-16  and  B-17) 

The  embankment  is  made  up  primarily  of  sand,  silty  with 
gravel  and  boulders  with  a  maximum  stone  size  of  6".  It  is 
695  feet  long  and  is  14  feet  high.  The  upstream  slope  is  3 
horizontal  to  1  vertical;  the  downstream  slope  is  2.5  horizon¬ 
tal  to  1  vertical;  and  the  width  of  the  top  of  dike  is  12  feet. 

Beneath  the  embankment  is  an  earthfill  cutoff  trench  of 
variable  width  at  the  bottom.  According  to  available  plans,  it 
is  constructed  of  the  same  material  as  the  embankment.  The 
cutoff  trench  was  designed  and  constructed  to  extend  through 
disturbed  top  soil  to  glacial  till. 

2)  Principal  Spillway 

The  dike  does  not  have  any  principal  spillways.  The 
dam  is  provided  with  a  principal  spillway. 

3)  Emergency  Spillway 

The  dike  does  not  have  an  emergency  spillway.  The 
dam  is  provided  with  an  emergency  spillway. 

4)  Foundation  Drainge  (See  Pg.  B-17) 

A  4"  AC  pipe  bedded  in  coarse  drain  fill  is  provided  in 
the  foundation  near  the  toe  of  the  dike  to  collect  water  and 
outlets  at  a  single  location  to  the  right  of  the  culvert  under 
Navin  Road. 
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PHASE  I  INSPECTION  REPORT 


WASHINGTON  MOUNTAIN  LAKE  DIKE 
SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 

(a)  Authority 


Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  Nat.onal 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Tighe  &  Bond/SCI  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in 
Massachusetts.  Authorization  and  notice  to  proceed  were  issues  to 
Tighe  &  Bond/SCI  under  a  letter  of  October  24,  1979  from  Colonel 
William  E.  Hodgson,  Jr.,  Corps  of  Engineers.  Contract  No.  DACW- 
33-30-C-005  has  been  assigned  by  the  Corps  of  Engineers  for  this 
work. 

(b)  Purpose 

1)  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests . 

2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of 
Dams . 

(c)  Scope 

The  Program  provides  for  the  inspection  of  non-federal  dams 
in  the  high  hazard  potential  category  based  upon  location  of  the 
dams,  and  those  dams  in  the  significant  hazard  potential  category 
believed  to  represent  an  immediate  danger  based  on  condition  of 
the  dams. 

1 . 2  Description  of  Project 
(a)  Location 

The  Washington  Mountain  Lake  Dike  is  located  in  the  watershed 
of  Washington  Mountain  Brook  approximately  3.8  miles  upstream  of 
the  confluence  of  the  Housatonic  River  and  Washington  Mountain 
Brcok  in  Lee,  Massachusetts.  It  can  be  reached  by  way  of  Mass. 
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The  next  reach  is  about  2000  feet  long  and  the  area  to  be  impacted 
by  the  flood  includes  four  houses,  a  house  trailer,  two  road  bridges 
and  a  railroad  bridge.  The  attenuated  failure  flow  of  34,300  cfs  would 
cause  a  stage  of  9.5  feet  in  this  reach.  In  addition,  because  the 
railroad  bridge  cannot  carry  the  flow,  the  railroad  bed  would  be  over¬ 
topped.  Also  flood  water  would  overflow  Mill  Street  to  the  south. 

The  flood  flow  over  the  railroad  bed  and  Mill  Street  would  have  an 
estimated  depth  of  3.8  feet  which  would  cause  the  depth  of  water  at  the 
railroad  to  be  13  feet  above  the  brook  bed.  The  flood  flow  would  cause 
extensive  property  damage  and  potential  loss  of  life  in  this  reach. 

The  next  area  impacted  would  be  an  area  along  Mill  Street  to  the 
south  where  the  flood  water  would  overflow.  This  area  contains  two 
houses  that  would  experience  high  velocity,  shallow  flooding  as  the 
water  flows  to  the  Housatonic  River.  There  is  a  potential  for  loss  of 
life  and  extensive  property  damage. 

Once  the  failure  flow  passes  the  railroad  bridge  and  Mill  Street, 
the  flow  enters  the  Housatonic  River.  The  peak  dike  failure  flow  and 
MPF  of  34,300  cfs  would  be  attenuated  rapidly  in  the  river  channel. 

The  following  chart  summarizes  the  downstream  impacts  of  the 
failure  of  the  Washington  Mountain  Lake  Dike. 


Probable  Downstream  Impact  of  Dike  Failure 
Washington  Mountain  Lake  Dike 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


There  has  been  no  significant  displacement  or  distress  which  would 
warrant  the  preparation  of  structural  stability  calculations. 

6 . 2  Design  and  Construction  Data 

1 )  Embankment 

Analysis  carried  out  during  the  design  and  construction  phase 
included  an  embankment  slope  stability  analysis  by  the  Swedish 
circle  method.  Based  on  this  analysis  a  3  to  1  upstream  slope  and 
a  2.5  to  1  downstream  slope  were  utilized. 

2 )  Appurtenant  Structures 

Not  applicable.  The  dike  is  not  provided  with  any  service 
spillways,  conduits  or  emergency  spillways. 

6 . 3  Post  Construction  Changes 

There  have  been  no  known  modifications  to  the  dike  since  con¬ 
struction  . 

6.4  Seismic  Stability 


The  Washington  Mountain  Lake  Dike  is  located  in  seismic  zone  No. 
2.  According  to  the  recommended  Corps  of  Engineers  guidelines,  a 
seismic  analysis  is  not  warranted. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND 


REMEDIAL  MEASURES 


7 . 1  Dike  Assessment 
(a)  Condition 

The  dike  is  generally  in  GOOD  condition  with  the  exception  of 
the  foundation  drain  and  surface  drainage  systems  which  are  in 
POOR  condition. 

(b  )  Adequacy  of  Information 

There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dike  safety  when  combined  with  the  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Urgency 

The  recommendations  and  remedial  measures  described  herein 
should  be  implemented  by  the  owner  within  two  years  of  receipt  of 
this  Phase  I  Inspecton  Report. 

7.2  Recommendations 

The  recommendations  of  this  Phas  1  Investigation  are  that  the 
following  additional  studies  be  made  under  the  supervision  of  a  registered 
professional  engineer: 

1)  Monitor  the  dike  during  and  after  initial  filling  of  the  upstream 
pool  with  particular  attention  paid  to  the  foundation  drainage 
system . 

7.3  Remedial  Measures 


It  is  recommended  that  the  owner  institute  the  following  remedial 
and/or  maintenance  measures: 

1)  Gravel  the  surface  of  the  top  of  the  dike  to  prevent  ruts  and 
erosion  if  the  top  is  to  be  used  as  a  road.  Otherwise,  block  off 
access  to  the  top  to  prevent  trespassing. 

2)  Provide  an  adequate  channel  for  the  foundation  drain  to 
discharge  to  in  order  to  prevent  blockage. 

3)  The  culvert  under  Navin  Road  should  be  cleaned  to  allow  full 
flow . 

4)  Channel  and  divert  surface  water  from  and  at  east  end  of  the 
dike  to  the  Navin  Rd.  gutter. 


5)  Remove  vegetation  growing  in  the  downstream  drainage  channel. 


6)  Prepare  a  formal  written  downstream  emergency  flood  warning 
system. 

7)  Continue  the  program  of  annual  periodic  technical  inspection. 

7 . 4  Alternatives 

There  are  no  meaningful  alternatives  to  the  above  recommendations. 
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APPENDIX  B 


ENGINEERING  DATA 

INDEX 

List  of  Available  Documents 

1 .  Design  and  Construction  Records 

The  following  records  are  kept  on  file  by  the  US  Department  of 
Agriculture,  Soil  Conservation  Service,  and  may  be  obtained  through 
their  office  located  on  Cottage  Street  in  Amherst,  Massachusetts. 

Design  records  include  the  following: 

construction  drawings 
construction  specifications 
construction  revisions 
ucwiv,,  i  Ci  ,teria 
layout 

hydraulic  design 

foundation  and  embankment  design 

geology  report 

soil  testing  report 

structural  computations 

quantity  estimates 

inspector's  notes 

seeding  schedule 

Construction  records  include  the  following: 

inspector's  and  engineer's  diaries 

soil  testing  reports 

concrete  testing  reports 

material  certifications 

equipment  guarantees 

correspondence 

quantities 

pay  estimates 

"As  Built"  drawings 

2.  Prior  Inspection  Reports 

Date  Page  No. 


0/15/79 

Soil 

Conservation 

Service 

Annual 

Report 

B-1 

/1 7/78 

Soil 

Conservation 

Service 

Annual 

Report 

B-2 

/ 10/77 

Soil 

Conservation 

Service 

Annual 

Report 

B-3 

. 27/76 

Soil 

Conservation 

Service 

Annual 

Report 

B-4 

-  4/75 

Soi  1 

Conservation 

Service 

Annual 

Report 

B-7 

/  5/75 

Soil 

Conservation 

Service 

Annual 

Report 

B-3 

/2/74 

Soi! 

Conservation 

Service 

Annual 

Report 

B-1  1 

APPENDIX  B 


Engineering  Data 
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7 

1 


95 
•  3 

110/6-  ref. 

13. 


1  tooaT«rr- 

*  t»  t 

loo 

100 

90 

50 

60 

50 

So 


•  ▼el  not  recorded. 


'*■  jrtn.,  eetOlee  and 

it  ..3*  flnee,  JOg  flae 
to  aand,  U*  caeraa  «u4, 

traitor,  19- Inch  (adJM 
(maf,,  Job  j^netolillV, 
'.'ILL,  2H  cabbies  and 


•klag  water  at 


tt.  grave. ,  safeties  tod 
•it  .1  ftasa,  20*  flae 
-*»  seed,  1J*  c  a  area  Mn 
•tgular,  15- inch  aajtlma 
Ito*..  !•«  perwe ability . 

TILL.  20*  cobbles  aad 


V>2.1  ••  )  to  L  feet, 
attar  at  2  faat. 

'i/6-  DM 

U7. 

.'j.  |rar».,  cobbles,  a*d 
r.  Ut  float.  74  flat 
•J*  aand,  lot  oatrti  sand, 
rfulag,  2  foot  utiitoa  site, 
.at.  low  perahaabU  l«g ,  dtoaa, 
at  totolaa  and  touldara. 


:  la  —  teiif  «at ar  at  J  faat. 


JT-1SL 

toMV.  1752.9 

0.0 

1.5 

1.5 

12.0 

12.0 

TV-155 

an.  I7«.i 

0.0 

1.0 

1.0 

12.0 

12.0 

ir-156 

U>.  1734.} 

0.0 

1.0 

1.0 

12.0 

11. 0 

19-157 

BXT.  173L.O 

0.0 

1.9 

1.0 

12.0 

12. J 

• 

TT-158 

BJV.  1767.: 

C.9 

1.0 

1.3 

12.0 

12.0 

TT-lS'J 

U<.  175..J 

3.3 

1.0 

1.9 

12.0 

12.  J 

T9-ltK. 

an.  17.5.3 

0.0 

1.0 

1.3 

U.O 

n.v 

TP-ltl 

&n.  17.  J. 6 

3.J 

1.0 

l.J 

le.O 

11/ 1/69  LSI 

TOT  SOIL. 

Idle,  all*  Id  to  | naval,  ©ebbl*#, 

art  touldara  atom  1*4  ftoaa, 

20*  flae  part,  10*  artlto  Bart,  Uf 
aaaraa  aand,  M  (ratol,  aaqpilar ,  Si 
2.5  faat  rtaltoto  tlaa,  alive,  toy> 
lav  perveeblUt/,  toaaa,  SUCIAL 
TXU,  20*  ootolaa  art  touldara, 

htba  af  tit. 

totai  Sai^la  lSU.l  —  3.0  to  12.0  ft. 
12/1/69  DSI 

10MDXL. 

USD,  #11V  with  gravel,  cobblaa 
art  toalAara,  atom  Au*  flnee, 

21*  flae  send,  W  Mdliaa  aand, 

11*  aaaraa  Band,  20*  graval, 
angular,  lu-lneb  vtilna  alia,  SI  . 
aliVB,  m  1st,  eater  at  12.0  faat, 
lav  pameeblUt/i  daaaa,  (LACXAL 
TILL,  aat.  20*  cobbles  end  toultort. 
la t tea  of  lit. 

Notei  to  Staple. 

12/1/69  DM 

T0990IL. 

SARD,  ailly  with  g revel,  eobblea 
art  touldara,  about  U0*  flnee,  21* 
fine  Bead,  W  aadlua  tart,  11* 
eoerBB  aaad,  20*  gravel,  angular,  SI 
2b-lacb  rtjUaw  alaa,  olive,  daa?, 
low  pameablllty,  tooaa,  0UCIAL 
TILL,  eet.  ?U*  cotolee  art  touldare. 
toils*  of  pit. 

Hotel  Stopla  156.1  —3.0  to  12  faat, 
12/1/69  DM 

SMIL. 

&ARD,  alitor  with  grewal,  cobbles 
art  touldare,  about  uO*  flaee, 

20*  fine  a  end,  10*  eadlue  aafld, 

10*  eoaraa  aaad,  20*  gravel,  5fl 

angular,  12-lach  i-*-4 —  alee, 
alive,  danp,  lav  parvaablllty, 

toaoB,  OUClAL  TILL,  aat,  15* 
cobble  a  and  touldara. 
lottos  of  Pit. 

Hotai  to  Saaqjla . 

I  12/1/69  DM 

T0T30IL. 

SARD,  all ty ,  with  gravel,  cebblae, 
and  bouldera,  about  i*J*  flaea,  2 Of 
fine  aand,  101  nadlaa  aand,  lo* 
eoaraa  aand,  2JI  gravel,  angular, 

2a- Inch  aarjaua  alee,  olive,  d m*,  ^ 
law  pameebill  ty,  danaa  ,  OLA'IAL 
TILL,  aat.  151  cobbles  art  bouldera. 
tnuw  «  Pit. 

Hotai  Stopla  ISo.l  — 

't  12/1/69 

TC930IL. 

SARD,  silty  with  gravel,  cobblaa, 
art  bouldera,  about  eOC  flnaa, 

20*  fine  aand,  l J/  aadlua  aand,  SI 
lo<  eoaraa  aand,  2-  •  graval,  angular, 
19- inch  naxlton.  alaa,  alive,  dev*, 
law  pareaamli Vy ,  dvaaa,  KJkCXAL  TUX. 
eat.  15*  cobblaa  and  touldara. 
tot  to  a  of  pit. 

totai  Sanpie  159.1  at  ).  to  12—  ft. 
12/1/6  DM 

TOP. OIL. 

SAND  alltv  with  gravel,  cobblaa 
and  bouldera,  stout  «0t  flnaa, 

201  line  sand,  \A  aadlua  aand,  SC 
lw>l  eoaraa  aand,  2.'  graval,  angular, 
28- inch  aaxd.tow  alaa,  olive,  da^>, 

Ira  panvabll ity,  daato,  GLACIAL  TUX, 
aat.  15*  cobblaa  and  touldara, 

totton  0  pit. 
tot«:  Nv  rtrpla. 

l-i/6*- 

TOP SOIL. 

SARD,  alll/  v«tt.  gravel,  cobblaa, 
art  bewlderv,  atoi*.  .Jj  flnaa, 

2Jt  floe  aand,  Ui  eadlun  aand,  1  ‘ 
eoaraa  aand,  1J*  gravel,  angular, 
la-lnch  aaxliea.1  a*. aa,  olive,  04^ , 
law  paaviaablXltv,  daana,  GLACIAL  TILL, 
aat.  1>*  cobblaa  and  touldara. 

Bat  too  of  Pit. 

total  <topl*  161.)  at  3-  te  U-  ft. 


3  to  12  faat. 

DM 


mwsp 

ulx  aae 


C  to  tor  line  of  to  1-  fa 

torrov  Area  J  4-I  V* 

toarganoy  S|>lUtMy  2  1-29^ 

tao  tor  line  of  Outlet  Structure  3^1>}9V 

Stroto  Cna/B.el 

Relief  Walla  to3-6V« 

6jI-6V/ 

7wii-7v/ 


IS -Drill  Ho  lea 
T9 -Teat  Pi  te 


wine  »a  ax-.ariqTBi  jwi  atoi 

Ob'  Wall  graded  gravel  1  grovel -eond  eLatoTea 
OP  Poorly  graded  grave la 
OR  blit/  gravel aj  graval -ond-ailt  itlaVaraa 
0 C  Clay*/  gravel t(  gra-a)  0 •  rif  1  I  a/ ~o1  aturta 
UW  Well  graded  aanda)  aand -gravel  aiaturae 
SP  Poori/  graded  aanda 
SI  Silty  uandaj  aand-allt  alxUm 
SC  Clayey  vandal  aand-clay  alrtuTea 

ML  Stltsi  ollty,  very  fin#  aanda )  aangy  or  cl^re/  alive 
CL  ClR/0  °f  lot*  to  nadlun  piaatlcltyj  a. It/,  aa ar 
gravall/  cl ay a 

(S  Clay*  of  high  plaatlclt/i  fot  clgy*  * 

SI  Elaatic  all  to;  aicaraoue  or  diet  nvaraona  elite 
OL  Orgailt  Dllta  and  organic  silt/  cla/a  of  low  plaotlcit/ 
OH  Organic  clayc  or  ailtc  of  Mdlun  to  l>lg>.  pleeilclty 


All  Mil  and  ..ock  do  .vc  rip  lion  and  claseiricetumr  wrre  Jatonatnad  , 
by  visual  exa.ilnatlon  in  l;.o  field. 

W>u»n  i<oaclblu,  all  noloa  Mur«  advanced  by  conliitwoua  drive 
aaa^ilig  u,  6.0  feat.  Hoi oe  were  tnao  advanced  oy  M  diaavnt. 
drill  i/g  be.  two  on  drive  aa^Da.  Drive  aoapiaa  ta/.an  aitn  a 
3-uicl<  O.i.  apllt  spoon  easier. 

Location  ui  Test  It. lea  abown  on  Plan  view 

HDTVi  Watar  la  vela  go  not  nacaaaarl  1/  rwprasunt  .itotic  uoter 
levels. 

Pal  -  pounds  per  oquare  inco  rttor  preeaMre 
&CV*  ■  quantity  of  valor  la  gallon*  pur  oiaute 
I/ft/jay  *  panaeabillt#  in  lost  per  dgy 
D.S.  -  Lds Curbed  .‘a^lv 


mi  mirnD  non.  clamd  icjl:x>*  si-.rm  curan  i  090,1  r>rn 

HATBUAUi  WllJH  AKL  9IALLM  THAR  THAEL  Ito^t  . 


itn>nooucEn  at  govtanment  expense 


atifa- 

O.Ci 

2.3 


p,f.,  i7t>j.y  lW4v  -  u/vv  at 

2.^  TOF3&U.  AMD  ROOT  RAT. 

(btt  ltd  flaom. 


25. wl 


(U.I  milt?  with  | rmrml,  ib«l  bn  f 

Jot  flu*  mmo*.  10*  mrndim*  m»4,  10* 
«MTit  mmnd,  13*  invtli  gnr> 

Smmp,  mm  Hum  pormmmblllt?,  <*M  M  >»r? 

oucul  tm. 


USfCZl,  blmUto,  hormblmndm  |MUi  wiu 
mamm  p*r  ltm.  Ali^htXjr  frmmtmrod,  frmcturmm 
mpmemd  12-U  iMhii  mmmrt.  to**  frmctmrmm 
dipping  clout  to  4*|m*. 

Bottom  »f  Holm. 

gUgWl  fw>j£|Ug»  TfVt 

fr  cfi  ®r 


1.5  -  J.O' 
3.0  •  L.5' 
U.S  -  0.0' 
10.0  *11.5' 
15.0  -10.5' 
jo.0  -n.5' 


10 

JO 

J5 

73 

JO 

113 


90 

90 

OS 

70 

05 

50 


Hock  Cor*  Hun# 

'  •. 

VDTTl  t*W  l«Mt  At  $.5  ^  Ml  11/7/69. 


J.O 

2.0 


2fl.3 


ELTV.  175$. 4  liyiVW 

2.0  TCP  SOIL  AML  M00  THAI. 


SAUL,  milt?  vivh  frmvml,  ahMt  U5<  ftoo*s 
20*  ricm  mmnd,  10*  mmdium  MRt.  10t 
C04TM  #mnd,  ISt  fravml,  mto- round,  *rmp, 
dMp,  mmdlum  pvmmmbLllV,  teM  tm  *mrj  1 
dmrmm,  OUCUL  TILL. 

UXMOCX,  bltUU,  bmrmblmodm,  **!«• 

•cat  P7T1U,  mUfhtlp  frvwtd,  frmawurmm 

mpmcmd  12-16  Iacwi  a part.  tomt  frmeturom 
dip?  lx*  about  6q  dmgr—s. 

Bottom  of  Hole* 

Stmadmrd  PmomlrmtLrna  Tmmtm 


¥ 

Depth 

0.75^1.5* 

TJEjnr 

1JsSF2 

2. 

1.5  -  3-0' 

7 

100 

3- 

3.0  -  4.5' 

30 

100 

b. 

u.5  -  4.0' 

L2 

90 

5. 

10.0  -u.5' 

95 

50 

6. 

15.0  -16.5* 

93 

40 

7. 

20.0  -20.5' 

110/4" 

rmf.  50 

S. 

25.0  -26.5’ 

131 

so 

VOTEi  VMtor  local  not  rocmrdmd. 


B.LP.  173$.  t 


12/1/49 


J— 

1.0 


1.0  TO? SOIL. 

L..0  SAUL,  silty  «1U  grmrml,  wHIm  and 

boultoro,  mbomt  bO*  flnmm,  M  flam 
a  mod,  Ktf  mmdlwm  mmnd,  10*  eomrmm  mmnd, 
2Dt  rrmrml,  mmymlmr,  it- Inch  mwl  ■■ 
•lam,  ollm»,  day*.  lo«  poi»orflliv» 
dmnmo,  OUCUL  TILL,  25*  cobblam  mod 
bouldmrrn. 
tot tom  of  Pit. 

■OTti 


TP-152 


to  ma^lm  — 

2  fmot. 


12/1/49 


«Ur  it 


W.O 

i.w 


U.O 


1.3 

U*c 


TOPSOIL. 

UVD,  milt?  wi to  |nnl,  t*»ltt  mod 
bouldmrrn,  amt  bO*  flmmm,  20*  flm# 
•mod,  1 C%  —  dlmm  omod,  10t  »»Wi  M» 
2\J*  fi-mrml,  mgilir,  ltolmeb  Mdo« 
•1mm,  tUn,  Am?,  Im v  ynwiM  11 V. 
dmaam,  qUTIAl  TILL,  Wf  ootolmm  mod 
bouldmrrn. 

tottmm  Of  Pit. 

ROTE* 


Smm^lm  152.1  —  3  *•  lb  f« 

limit Lo(  motor  ot  2  foot. 


12/1/49 


g-fe- 


0.0 

1.5 


lt.O 


J.J  90T90E.  UD  fur. 

;j.j  SMS,  .11  tgr  tnth  (fml.  cWilu.  —a 

toulhra,  Mt  W*  flu.,  Ml  TM. 

H0,  10*  m41m  mm,  10*  0 «m  mM. 

20*  MoUf.  1  r»“l  ••mam  rt». 

felwa-crar,  >«in,  1m  pwMlll.,  u*, 

3UC1AL  TILL.  M  nttlM  «nA  hnlMra. 

klM  «r  2 11. 

aorii  Hr,  SM>.  —  «*U|  «x.  »»  I  r,rt- 


g-lg- 


0.0 

1.0 


12.0 


g-ti& 


0.0 

1.0 


asa. 


0,0 

1.0 


0.0 

1.0 


12.0 


g da. 


0.0 

1.0 


0.0 

1.0 


lj.k/ 

ip-16; 


O.sJ 

1.0 


1.5 

12.0 


1752-6  11/1/49 

TUf  SOIL. 


SAVD,  illp  riti  inralj  m441m,  ® 

mod  bmldmrm  abmut  kJi 
20*  flam  mmftd,  101  mdlm  **md,  10* 

•omrmm  mmmd,  to*  §r»ml,  m^olar ,  •* 

2,5  i»m\  MMMlmm  aim,  *U*«,  dmmp, 

lav  omrmmmbiair.  OUCUL 

TILL,  20C  oobbl«a  mJ  bmldM-o. 

tottom  of  Pit. 

Vo to i  Vbmplo  15b. 1  -  >.U  to  lt.O  ft. 

IB,  1759-1  12/1/49  M. 

1,0  20.  SOIL. 

i2.o  euro,  rtitr  »»u  «»»i.  mm*i 

Mid  MIAMI,  ib«it  Lu*  tin.., 

21*  tin.  mM,  M  m«<m  M, 

UI  mr»  mM,  23*  *m^, 
vyulnr,  IL-lnM  ---*——  aim.  » 
Oil..,  MlAt,  HtAT  .1  12.0  tMt,  ) 

U«  PMUAU1I2,  *mm,  oucul  I 

TILL,  AAV.  to*  comma  And  WoldATA.  | 

KthA  »f  ru. 

Hot.  I  *0  SamjIa. 

^IT,  1731.3  12/1/49  Ml 

i.o  Tcrsoa. 

12  .u  SATO,  .lit,  MO  *l»*l,  MMU. 

end  Ar- 1  At —  i  Moat  Lu*  tied,  21* 
fin.  ana.,  4*  atdla  wd,  US 
co. ra#  M,  20*  ir.nl.  aagnlar,  91 
19-Wk  msrlmm  lln,  oil..,  daM, 
low  MnMkHlOi  Ana.,  OLaCIAL 
m  1  o.t.  20*  cokklaa  AM  WaulAoC. 

(otua  tf  fit. 

Ho  to  i  taAflo  154.1  -3.0  t»  1*  fo«. 


Cla' 
tonv 
tomflf  - 

Lm fits 
Str-m 
M*)U 


Of -Dr 
W-Tv. 

win." 


0b 

(F 

ON 

oc 


J2£L 


i.o 

12.0 


173b. Q  12/1/49 

topsoil. 


CM 


MM!. 

1.0 

12.0 


■JML 

i.o 

12.0 


SjUIL,  «1  IV  with  frmml,  eokblmm 
mad  bomldmrm,  mout  b0*  flM«, 

20*  flom  mmnd,  10*  mmdiiam  mood, 

10*  coma-oo  mmmd,  20*  (rmool,  SM 

•x^ulmr,  12-iacfa  ■motoum  mlmm, 
ollrm,  4mv,  lov  pmmmmmbiliV. 
doom*,  OLACIAL  TILL,  mot,  15* 
cobblmm  mod  bouldmra. 

Bottom  f  Pit. 

Votoi  to  &«*>!•" 

1767.3  12/1/49  Dm 

TOPSOIL.  *  j 

SARD,  ollV.  bitb  grmvBl,  cobbLmi, 
sod  bouldoro,  about  uJ*  flmoo,  I-’l  ' 
fins  mmmdf  10*  mmdlom  mod,  lJ*  * 

c ornrmm  omod,  7J1  «rmnl,  m*\il*r, 

Ju-imcb  mlmm  •!••,  oiirm,  d«R»i  jm 
lov  poammrnblU  V.  *mnfc  »  OUCUL 
TILL,  oot.  15*  eobblmm  mnd  bouldmrrn. 

to  item  «'  P’-t. 

Vo  tm  <  Smplm  1$0. 1  —  3  to  it  /oot. 
175m.5  12/1/49  DW 

TOPSOIL. 

SARD,  mil V  mitt  grmrml,  cobblmm, 
mad  bouiomrm,  mb*»t  <*0*  flaom, 

20*  flam  mmnd,  10/  modi**  mod,  ■ 
lot  cmaroo  omnd.  ?.*  frmvml,  mofulmr, 
lB-iamb  — Hrmi~  ml*#,  olimo,  da*, 
loo  pmrmmmbrt  11 V.  dmmom,  OUCUL  TILL. 
oot.  15*  eobbiom  mod  bouldM-m. 

Bottom  mf  Pit. 

Votmi  Samplo  159.1  mt  J.j  to  1«.< 


ah  r 

by  v. 

Id  turn 
mmmr 

dree. 

)-ux 

1/ 

von.- 

P*1 

b/tp». 

*/ft. 
D.S.  . 


THI 
RATI  . 


ft. 


.AG 


uat 


1.0 

O.o 


17ii5.J  12/1/5 

TOPSDIL. 

SARD  ml  It?  Odtft  ffoml,  cobblmm 
W  bouldmrrn,  obmut  UJ*  flmoo, 

JO*  flam  mmnd.  1J*  -dlma  mmnd,  » 
lu*  oompm#  mmnd,  2-*  •**oml,  mBFalor, 
24-lsob  aim,  ollco,  dm^, 

lav  pmiwmbUlV.  *«••'  OUCIAL  TILL, 
•mt.  15*  cobblmm  mmd  I 


l  bouldmrrn, 


i.o 

L..0 


15* 

Bottom  o:  Pit. 

Vbt«:  to  .toaplo. 

17 .3.6 

TOPSDIL. 

SARD,  milty  no-.  ffm«ol,  oobbloo. 
maul  bouldmrrn,  mbcu*.  .3*  flnmm, 
jj*  flom  mmmd,  13*  mmdium  mmnd,  l.*i 
cmmrmm  mnd,  ;J*  «rmmol,  mnfulmr. 
lo-immb  mm amt*  ••.*•*  olitm,  mmn, 
lav  pm mmblUt?,  *•«•,  GUCUL  TILL, 
mmt.  )>*  cobblmm  mod  bouldmrrn. 

Bottn  of  Pit. 


tU  PHOiHirf  f)  AT  C.OVfc  ^  TW  NT  FXl'ENSE 


Dgr.  i?»,5  u/iw»v  im 

•ttua  or  m. 

H«U!  Mo  Law^Jo  —  »»  252*1 


II...  17y3.S  l^!u/6y  am 

7.0  001SLB  A*  I  ICiUlLbRS  kdmvd  with 

3K  H*trU  oi.lf»»W  orgsn.o. 

>,j  rAMD,  i.iV  v*l  J  grev"  1  arid  cobble* , 

lUvt  7ti  i  .  12*  **  »►  1  * 

Mdlar  ■md,  1  ■*  co*ree  ea«o,  )*•*  * 

irinl,  54  cobble*.  *»b- angular,  or 
o-inc..  a-oa,  oa*p, 

1« v  p*n***oi lit/i  d»n*e#  QLaCLAL  TILL. 

ftottaa  of  Pit. 

no  to  >  bo  .xaupio  --  bao*  *•  252.1. 

Eiot.  jfOj.J  ilAVOr  UOi 

l.j  TOP.DIL. 

SAKE,  O'.IV  wlt.<  fr**ol,  cubbla* 

«/xi  bauljara,  about  2u4  linos,  12*  -  '  •  ^ 

fin*  aa..d,  1  r*  'OU-'O  •*-»<■,  13*  SA 

coaraa  *»•<,  }A  A  oo’^  loo,  or 

«u'  -a/*wi*r,  Ib-l/uiH  m iam.mjm  oj«o,  ®» 
oil vo ,  d*«,  ,  io»  ^oi«i«!lll9i  donoo, 
GLACIAL  na.  aat.  35t  ♦ 


'.Otvoo  of  Pit. 

Motoi  S^ipio  252-1  —  )'  V  1U.0*. 

bio».  17.W.6  li/2V6'  D»1 

l.u  T0P5CIL. 

r:A!3,  f.ity  tit*.  gra**i,  tub:  loo 
ond  iouldero.  about  >  *  flJJoo,  2j* 
fir.o  aaad,  1>4  aadlua  **ndt  1-u  f 

coara*  sand,  J5*  graval ,  a-ib-anguAar , 
2.,-ir.cn  rUJUourt  also,  oil**,  da*;  » 
iOv  ^.orwoobil It/ ,  conoo,  GLA  IAL  TILL- 
iokiAO^od  X*  *  °”  • 

:  otvoo  of  Pit. 

Notoi  5*x;  1*  !>*.!  -•  3'  to  1?.^'. 

F..OT.  17b9. J  y/14/?l  *■* 

1.5  Top.on  a*  HOOT.  , 

I^.J  SAXE,  o  1 1 1 »  kiv.  gra*»l.  and  eob-'Loo, 

Ofo-t  +U\  r*j»oo.  154  iin*  «*n4,  154 
*odau»  itod,  k./l  cooroo  sand,  104 
grata'.,  ■  -t'ajgwiar,  3-l.Vi  ooxi^ui 
.  I1M,  olivo-browt.,  »oio.,  lov  por*o- 

f  *blHV>  do^ioo,  GLACIAL  TILL 


Botin*  of  Pit. 

9tof.lo  652.*  —  2  to  10  -oot. 

t.QT.  1  Hj-9  y/*4^1 


^.5  TLP.«a. 

J  SAAE,  oil*  v-*»  grovoi  ond  co*  fcloo, 

aTo-t  „J4  fn<»,  14  l»m  »*nd, 

.54  oodi^i  oonu,  2  01  cooroo  oond, 

1  Jf  grovo. ,  Jjt-*:«.lor,  U-lncr. 

o:«*.  a2trt-br  w.  ooloi, 

Uk  l«roii!  lilt.* ,  d«noo ,  OLALl’J.  TILL. 
Botto rs  o:  Pit. 

No  So/^-io. 


L.or. 


ra,.5 


in' 


-•5 

1-L- 


lopiva. 

i;*V  vU!  ^ro  o.,  obu^L 

a-Ji  .5*  1^4  ■•d'.j-k 

N4L.u,  ?.<  cotri*  o*nd,  1-4  *ro»ol, 

. 2- ,**-<.*.»*•  oi»o, 
olivo-broon,  uoijv.  lov  por-voobllivy. 
d«.o«,  GLACIAL  TILL. 


I  iltti  of  Pit. 
sooim«  < 


t0  iooi. 


Llov.  17->3—  1®'  71  C>#< 

1.5  TOPriOU.  OT.6  hoc: 

„  5AAL,  silt/  ktt*.  grovo!  V.d  Ctb’  loo, 

•bojt  aJ4  fw»09.  15*  Jli»o  oo-id,  i5* 
■o d*..o\  »ond,  ? '•  i:«i«  oo/vl,  1  Jo 
grovel,  yb-ong.ior,  i/-.nc  oaxL-nio 
CIO.  o.l»» -brov -.,  >.  .0  .  .ov  |‘»m*. 
otiLitjs  (tonio,  4-ArlAL  .ILL. 

■ntvon  ul  P:t. 

^os'.o  No-  3  1..  --  *'  1  •  .•*«  •• 

Klov  I'itjl  «/io.'7l  tfP 

;  t  TOPAilL. 

,.j  .^ANL,  olLVy  fc.  tr  grovol  ono  cobbioo, 

about  u«  flno«,  15*  J  H  •  o*nd,  1>* 

■  od>**o  oo-'d,  i -t  coat oa  #o.id, 
gro«oi,  oub-sidt-lsr,  *j-incr.  i»i  »uo 
olio,  o.  ^vo-brov.  ,  -jcvot,  .»»  por-o- 
ability,  do: too,  GLA.IAL  TILL 

Bo t too  of  f  ll 

Hmyi*  *  ■  »  >•»  —  ■  -  <•«  ■ 


[WASHINGTON  MOUNTAIN  BROOK  WATERSHED  PROJECT 

WASHINGTON  MOUNTAIN  LAKE  OuLDPLE- PUR  POSE  DAM  1 
OCTOBER  MOUNTAIN  STATE  FOREST,  MASSACHUSETTS 

LOGS  OF  TEST  HOLES 

u.  S.  DKPAKTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


p  0  vu(s 
N  L  ON  C  f  AN 

.  £*  i  • 

li  ♦'A 


9  -7, 

t-tl'T' 


MA-36!  P 


urPROOUCFO  AT  GOVf'HNMENT  EXPENSE 


u.< 


Oov.  ioui.1  %/tit  to  1/25/71  tm 

tola. 


ZJflL 


#,$  i  .J-  */>■ 

_ Cf  a— 


fF~ 

2.  *.S  -  *.5 

toah  Cf  Jton* 


nf.  $0 


EH- 2-5 


0.0 

1.0 


2.  12 .0  -  14.0*  90 
).  14.0  -  14.5*  100 

ton*  Wator  lavel  at  5.4  t-i 
8/25/71. 

C>T,  1810.2  8/19  to  8/20/71  21 

TO  PRO  H.  u4  ROOTS. 


0.0 

1.0 


9.0 


1.0 

6.5 


1.0 

7.J 


1.  v 

:.s 


BIND,  ailty.  gravel,  ibwi 

355  flnaa,  155  ri**  band,  155 
eadlw  nbI,  255  oo&tm  ma4, 

105  gravel,  until  Is  edb  —fnlir 
6- Inch  mi—  alt*,  ©llve-l 
imtp,  low  pasMbUltr,  4«n ,  < 

m.ArTil.  TILL. 

B CHOCS,  grey,  »«7  Ur<,  feldayar-  -y 

quarts-bletlte  gneiss  with  foliation  / 

dipping  65*  ta  90  ,  la  touted  kr  ' 

quaru-fiU^W’  yapatlta  wait  '  , 

between  6.5  fast  a mi  11-0  feat.  . 

104107  tnatirtd  trmt  6.5  faat  ta  11.0  f* 

46.0  to  17.0  faat.  FtmOtm  (uirallf  , 
borlsontal,  apaoai  1  ta  4-laohea  *p«t  , 
Iran  6.5  ta  11.0  faat,  and  1  U  12.  '  '  1 

lac baa  apart  from  11.0  to  17.0  faat. 

A  fa w  f  racist  re  a  tip  Uo  to  90  • 

Bette*  af  Halo. 

Drtra  Baaplae  1 

c  3R>P 


L9.0 


0. 

1.5  -  2.8' 
5.0  -  6.)' 


tst 

60 A 0»-  raf .  75 
1J7A0-  raf.  75 


HT  lapth  5  Raoovary 

TT  6.r^E.o*  & 

2.  fl.O  -11.0*  80 

).  11.0  *14.5'  100 

4.  U.5  *16.5*  80 

MDTfci  Water  leval  at  13.)  faat  oo 

8/20/71. 


Ear.  l8oe.$ 


8/2)  ta  e/23/71  DM 


TOPSOIL. 

SiXL,  all  17  wAgfe  gravel  and  cobbles, 

about  355  f litas,  155  flaa  aand,155 
aedlue  sand,  255  aaaraa  sand,  105  SR 

gravel,  sub-angular,  6- Inch  eanl— 
alas,  ollta-knM,  *tp ,  low  peme- 
ability,  Wom ,  «JtClAL  TILL. 

BE2UCX,  rv<  b  loti  to  bo  mb  taste 
feldspar  yea lee,  wdarmtoly  fractured 
axe  apt  a  buna  fro*  9.0  -to  10.5,  that 
la  highly  rraotured.  Jtoet  free tugs  a 
borieeGtnl,  aaaa  (Hyping  akail  50 
bard. 


ettoe  of  Hoi  a. 

Drive  Sables 

- 


ftapfh 

oToT‘i.51' 
1.5  -  2.3' 
b.5  -  6.0' 


K7 

rr 

2. 

). 

Rock  Cora  -bine 
ito.  Depth 

IT  7TTr,., 

2.  9.0  -10.5 

3.  1^.5  -lu.0' 


*9* 

58/8' 

54 


if.  100 
10j 


? 

65 

lOO 


MOTE*  water  level  dry  oa  8/24/71. 

J  8/24  ta  3/2«*/71  i'»t 

TOT  son  and  ROOT  HAT. 

JAM  l,  all vy  with  gravel,  about 
35f  flnaa,  155  flrta  sand,  155  esdld* 
•and,  251  cearaa  sand,  105  graval, 
eub-angular,  )/*-lach  aaxlBue  tin,  fli 
oltva-brcwa,  dwp,  low  pbiw  ability, 
Rinaa  ta  vary  daaaa,  (RACIAL  TUX. 

Baal dor. 

BBKOd,  gr^r,  blatlta,  bomb  Lauda 
faldapar  gneiss,  aedereWly  fnacUured, 
fraa tor a a  )  ta  6»lnchas  apart,  all 
borlaental,  escegt  on*  ^Lob  1* 
dipping  about  6u>  hard. 

Bittaa  af  Bala. 


trlva  Sagcloe 

IG  >iu,  aa./rt. 

T r  clTT-i.^ 


Rock  Cara  feme 

%r. - 


i-syn 

IUJ 


“TOT 

2.  11.5  -  14.5*  lJu 

HD  Tie  Water  laval  at  ?.J  «  8/2V71 


OH-601 


0.0 

1.0 


_Bqy,  lf44.8  9/9U  to  8/23/71  JZ 

1.0  SriDXL  bbd  RIOTS  with  VUUM8. 

9.0  BAKt,  allty  wltb  graval,  oobblaa  1 

md  Waldara,  about  358  flaa*,  j 

158  fi»  Mod,  158  •*««  band, 

255  oaaraa  aaad,  luf  gr«val,  M 

bauldara,  aab-aag'Uar,  hard  to  , 

partially  watharod,  24 -lash  aui. 
mmm  alia,  aliva-brawB,  danp,  law 

paraaablUty,  danaa,  mifUL  TILL. 

19.0  mOCI,  dart  grty,  tord,  faldapar- 

quartk-biatlto  goal**  with  tkto 
vala lata  af  pyrlta.  pellatUo  aub- 
boriddntdJ  to  dipping  >0  .  0m  rally 
aoRarotoly  fracturad  HU  a  faw 
highly  fracturad  aooaa.  Fractures, 
ruaty  withered,  horizontally  to  dlppli^- 
60* ,  apaeed  2  to  9'taohaa  apart, 
am  apt  la  highly  fractored  iiitarvmla. 
Rttoa  af  Ho  la. 


rr5.rM.5-- 

2.  6.5  -  8.0' 


100 


r 

2. 


b  Cera 


5  Reoovery 

9^0  -  14.0'  90 

14.0  .  19.0’  90 

■  hte  lavel  at  2.0  feet  an 

8/23/71. 


Slav.  1788.2  8/25  to  8/26/71 

VPflOIL. 


1.0 

22.0 


SAND,  silty  vlto  gravel,  abewt 

405  flnaa,  155  ftos  aaad,  155  1 

sand,  2.-%  cearaa  aaad,  105  gravel, 

Mb-angular,  3/4- loch  eaxtoua  alas, 
ollva-brew,  4mp,  low  pa raa ability, 
danaa,  OJLCUL  TILL, 
lottan  ef  ILila. 

ilas 


L!^rSL 


Drive 

KT“ 

r r 

2. 

3. 

4. 

5. 


ROTE*  Water  lavel  at  6.3  fast  on 
8/26/71.  Ih-lU  to  tar 


1.5 

-  3.0* 

31 

10 0 

3.0 

-  4.5’ 

16 

100 

4.5 

-  6.0* 

40 

100 

10. 0 

-n.5* 

75 

90 

15.0 

•16.5' 

137 

Vt> 

20.0 

-21.0* 

182/1'  ref. 

90 

TEST  PITS 


TT-l 

O...  1799.1 

0.0 

1.0 

1.0 

u.o 

u.o 

7T-2 

Car.  1787.0 

c.o 

1.0 

1.0 

12.0 

12. vi 

7TO 

Slav.  1773.7 

0.J 

).w 

3.0 

12.  w 

16/ *4/69 


TOPBOIL. 

SARD,  all ty  with  cabbies  aid  boulder*, 
about  355  flnaa,  2 A  flea  aand,  2 A 
■adlue  aand,  1S5  coarse  aand,  lJf  graval, 
angular,  3'  warlee  alts,  brown  tc  olive, 
4a*P.  low  pamaabl  1 1  ty  ,  very  danaa,  91 
(MUrTAI  TILL  weathered  to  about  3  faat. 
Eat.  40f  cobble*  and  bouldars. 

Bat  tea  of  Pit. 

Hotel  Swple  1.1  -  )'  to  11.,". 

11/2.4/6.  DM 

TOPSOIL. 

SiAC,  all W  with  cabbies  and  bouldars, 
about  135  fleas,  175  floe  aand,  175 
aedlua  aaad,  195  coarse  aand,  325 
gravel,  angular,  lu-lner.  sirtee  alas, 
brow  to  olive,  lew  pemeabillty, 

very  danaa,  OUUllL  TILL  weathered  to 
3  faat,  about  cubbies  and  bouldars. 

Bottoa  ef  Mt. 

ketei  Sa*e>le  2.i  --  )'  Vc  12. v". 

n/2x'ov  an 

0R3AK1C  r.AHD,  and  gravel  vtui  about  35 
fines,  1  <i  fine  sand,  2A  eedlun  seed, 

3JS  coarse  land,  255  gravel,  175 
cobbles,  blase ,  wet,  nedlua  pemaabl- 

llty,  looaa. 

SUC,  RIM#  «6th  gttaal  sad  cobbles, 

about  2J5  fleea,  135  fife  sa  j,  175 
aedl^e  aa/id,  155  caersa  aaad,  )j€ 
gravel,  3*  dobte.es,  angilar,  .  fee'.  Vt 
assleua  site,  krvw  U-  alive,  deep, 
lew  pereeabl  1 1  ty ,  very  tone#.  JtoCLU. 

THX.  tot.  M  •  •*. 


gravel,  91  eeac.ee,  wnlv,  12-leab 
a  an—  ana,  brew  to  alive  arose,  31 

tThd-H rTStulisirp.-T' s 


Mz 

u. 


Itl 

0.0 

7.t 


£: 

0.0 

1.0 


Itz 

J.C 


Zz 

0.J 

i.5 


W.O 

0.5 


J.5 . 


l-.o 

IP -4 

.  -j 

15 


U.j 

a.w 
1  $ 


12. v 

Batten  ef  Pi*., 

Ratal  Me  Beetle  -•  Me  »•  He.  1. 

I tZM _ 

_ Sili 

1786.5  lX'2^'b-  jm 

*.C 

0.0 

1.0 

T0PJC1L. 

l.y 

12.0 

SAIC  ,  all  ty  at  to  twteb.ee  sea  haul  awe, 
about  225  fleea.  12f  flee  —4.  12R 
eedlw  aand,  lbs  «eam  aaad,  M 

Ray  be  drill  w«tar  *• 


LF’HODl'CED  AT  GUVLflNM£^T.fiXPFN8E  — 

ltoo%  Cf r»  twg  ttwU  U*»t’d 


r r  isjtttm.v' 

2.  ift.u  -  2).J 

3-  2).o  -  25.  J 

htiftn  Tot* 


|  eOs. 


■DTI i  t*i«r  leval  at  0.5  fast  on 

6/20/71. 

ttsw.  17a,,. 6  C/2J  to  fl/?u/71  '  im 

1.0  ItrtOIL  a-’id  OOfLUXS. 

y.O  SAND,  silty  with  gravel,  cobblaa, 

ebout^354  flnae,  1 51  fin*  aand, 

154  madl  am  sand,  254  cotn*  sand, 
ll/t  gravel,  sub-roundsd,  5- Inch  91 
■»«!».■  alia,  olive-brown,  £mj  , 
low  pmnaaablllty,  dsnss  to  vary 
danaa,  0LACIA1  TILL. 

2o.O  BOOd,  $ rsy,  biotlts  hornblende, 

felte^sr  |rtsl«s,  highly  fractured 
to  15  (Ml)  U»»  moderately  free  t^reg 
fractures  *}*ced  *i  to  f rus 

9  to  16  feet  tnsa  6  bo  12*  hard  suit 

J“VI|  laossn,  most  free  us*  a  a  n,rl- 

Bottom  of  Hols. 

Drive  females 

bo.  *  fll  e./Pt .  %  j*^SZSL 

XT’  oTo  -  1 .0 1  ""J/A/l 1  ref. 

2.  2.5  -  3.5’  5o/l*  rsf.  1.AI 

3.  5.5  -  7.0*  73 

tocfc  Ct  rs  Rune 

Bo"!  tepth  $  Racovsry 

IT"  y.FTL.o*  k 

2.  lL.O  -  19. U‘  90 

3.  19.0  -  2u.j*  1 jo 

Panes  abll  lty  Twst 

Kn  l*r,  Hi  lCTe  !ti»s  H  Loss 

IT"  970^_21.ot  V  <f.  T5Tgal./ 

mis. 

■Dili  Lost  drill  Los  wmtar  at  11.5  ft. 
Watsr  level  at  11.5’  on  8/2X71. 

Eiev.  lfloi.2  e/o*  to  0/25/71 

1.0  WP30IL  and  HOOT  (UT. 

7.J  SARI/,  silty  with  gravel,  abcut 

3 •>*  fines,  154  fine  ssoc ,  151 
medium  sand,  251  coaraa  amnd,  j< 

111  gravwl,  sub-angular,  ‘/-Inc!, 
maxlsum  alas,  cllra-brosn,  dacg,, 
low  parmsabl lit/,  dsnaa  to  vs ry 
danse,  OUfUL  TILL. 

1M.W  BCKC Jl,  I rwy ,  biotlts,  hornblende, 

quarts  frvalsa ,  mo  da  ratal/  fractured. 
tricWn  3  to  lb-lnohea  a»art. 

Hut  fracture*  hyrlsontal,  3  Tree  utrsa 
dicing  about  6j  .  foliation  not 
well  da  fined.  Jo  ft  to  hard. 

Bottom  of  Hols. 

Ijrlvs  mmoles 


2.  1.5  -  3 .1’  5*  60 

3.  L.S-6.  ■■■  'i- 

Itock  Ccrs  ft^ta 

Imaj  fiscovary 

IT  7T^“l 

2.  l-.«  -  I-.-  5 

NDTf»  -*st sr  level  at  L.2  faat  on 
fi/25/71. 

Probably  Lrl 11  Watsr. 

1112 ■ J  6/1 1  to  C/ 2-/71  JJ 

XP^OIL  and  FSXJ ;  . 

i.Ah'1 ,  a  lit/  «‘.U)  grave.  and 
cobbins,  aoou J:  T  Tinea,  *11 
fins  sand.  111  median  sand,  2>( 
comraa  tar. d ,  .v/i  gravel,  sub- 
angular,  o-lnch  naxinun  site, 
c.  1 1  »s  -  brown ,  dam,.,  1  jv  psnaa- 
abil  vy ,  dense.  1UCUL  TILL. 

Bilfc.'-/.,  gray  ,  imxd ,  feldspar, 
quart t,  bio  tits  gneiss  wltg 
filiation  dipj*.^  abuat  7-  . 
«aat!arad  a.d  r-.i4j.lj  rrscxxtd 
frun  3.,  to  i  i.vi  iwst ,  .'ractjjras 
ars  hw-risonta.  to  dipping  7t  , 
spaced  2  U.  *- inches  apart,  and  ara 
wwau.arsd  n*a'y.  ;>■•*  1)./  to  id .  . 
lei'.,  .ra ara  r.crlsantsl, 

( ;  ac  a  d  2  P  L^-urhav  a(  art,  a->d 
a.  a.  rast/  v«  at  hared. 

ia-tltm  of  lolv. 

IrlM  a^g  . 

S-  ■  os;  tr  BI  a.^! .  I  Rmcovary 

l.V  -  i»V  v^/;'  rs;  . 

3.  r..i-6.5’  1-u  U 

to.  7.  ,  -  7. •  /  /o.d'  rs!.  U 


BXS  Oof  a  Huns 

Flf^u.P^vr* 

J.  12.  -  I6fj*  lot’ 

3.  16. v  -  id. o’  Lju 

BTIi  Bator  lawsl  st  10. I*  fsst 

on  6/19/71. 

dav.  W'19.0  o/lb  to  6/1  //71  JI 

.0  IDP3DLL,  ru-t  mat  and  Wou  1  Sara . 

.6  I  AMI,  silt/  with  bouldsrs,  about 

351  floss.  154  tlo»  a  and,  154 
madUsa  asnd,  254  ooaraa  Band,  1 
li/4  grafal,  sub-aj^^lar,  16-lnoh 
aailmm  tl  *a,  tll*a-brown,  ds*s  > 
low  f.orv  aabi  ll  t/ ,  danaa,  QLADlAL 
TUX. 

.0  b  CHOC  I,  gray,  hard,  feldspar* 

quarta-bif.tUa-gamat  gna^as 
wltii  foliation  dit-plng  ?0  ,  M4M/ 
frscwrsd  batwssn  lu.o  to  2^.6 
fast,  air<  #jlld  from  2^.6  to  2?.>< 
fsst.  Fracturss  rusty  stained, 
norlaootaj  to  vsrtlcsli  %'actd 
1-inch  to  if-inchsa  aj.art.  /ary 
badly  frsctursd  and  wasthsrad 
from  12.  .  to  13-0  fast  and  lb.v 
U  17. J  f»at. 

totlasi  of  it, la. 

ftrtts  Ssayisl 

No.  6artn  Ble./ft.  f  hacc tsr, 

IT”  u.Z  - 1.5'  *  T  iwj 


2.  1.5  -  2.5‘ 

<r//i 

3.  5.L  -  6.J- 

6CA 

u.  9.0  -10.1’ 

2ii5A 

Rnck  Core  Kur^ 

17“  lo<.n  -  i2. u 

A> 

2.  12. J  -  15.3 

lOu 

3-  15.5  -  20.6 

lJU 

u.  2-J.6  -  22.0 

liX/ 

Haw.  UK//. 6 

1.0 


■C‘Tt(  Dry  hola  cn  3/1 6/71. 

(Lost  waiei*  st  l6.o  isst, 

6/16  to  0/17/71  o£H 
BOULoStf  sltb  -topsoil. 
mm*  vita  silty  sand  and 
btCHOJ,  grv,  quarts,  biotlts, 
homblande  granitic  gnalas,  higt.ly 
frsctursd  from  7.v  to  15.^  fsat. 

Host  frscturss  re  scad  l/t-Lnch  to 
2* inches  apart,  gcrisontal  and 
dipping  about  7/  ,  uunallcnUy 
fracturad  with  horlsontal  Iratturv?, 
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OUTLINE  OF  DRAINAGE  AREA  AND 
HYDRAULIC  COMPUTATIONS 
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APPENDIX  E 

Information  as  Contained  in 
THE  NATIONAL  INVENTORY  OF  DAMS 
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